Association of sequestered beta-adrenergic receptors with the plasma membrane: a novel mechanism for receptor down regulation.
Chronic exposure of frog erythrocytes to beta-adrenergic agonists leads to desensitization of the responsiveness of adenylate cyclase to isoproterenol and is accompanied by "down-regulation", a decrease in the number of beta-adrenergic receptors on the cell surface. When frog erythrocyte plasma membranes are prepared by osmotic lysis of cells, the receptors lost from the cell surface during desensitization can be recovered in a "light membrane fraction", obtained by centrifuging the cell cytosol at 158,000 X g for 1 hr. These receptors are sequestered away from the plasma membrane fraction which contains the adenylate cyclase and the guanine nucleotide regulatory protein. If desensitized frog erythrocytes are disrupted by gentler freeze/thaw procedures, however, the sequestered beta-adrenergic receptors can be demonstrated to be physically associated with the plasma membrane. Typically, plasma membranes prepared in this fashion do not demonstrate a significant down regulation despite attenuation of isoproterenol-stimulated adenylate cyclase activity. Under these conditions, beta-adrenergic receptors from control and desensitized preparations co-migrate on sucrose density gradients in exactly the same place as the plasma membrane marker, adenylate cyclase. In contrast, when membranes from osmotically lysed desensitized cells are fractionated on sucrose gradients the down regulated receptors are sequestered in a light membrane fraction which barely enters the gradient and which is physically separated from adenylate cyclase activity. The data are consistent with a novel mechanism of receptor down-regulation which appears to involve the sequestration of the beta-adrenergic receptors away from the cell surface into a membrane compartment which remains physically associated with the plasma membrane.